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ABSTRACT 
 
 

Cooperative Intelligent Transport Systems (C-ITS) aim to enhance road safety and 
reduce carbon emissions through Vehicle-to-Vehicle (V2V) and Vehicle-to-
Infrastructure (V2I) technologies. This study evaluates Swedish drivers’ perceptions 
of five C-ITS services: Emergency Vehicle Approaching (EVA), Accident Zone 
Warning (AZW), Road Works Warning (RWW), Traffic Signal Information (TSI), and 
Green Light Optimal Speed Advisory (GLOSA). An online survey, advertised via social 
media, received responses from 1710 drivers. The participants rated each service on 
various aspects, including safety, ease of following instructions, and overall benefit. 
Results indicated that EVA, AZW, and RWW were highly rated for safety and ease of 
compliance, while TSI and GLOSA received lower ratings. EVA was particularly valued 
for its benefit to emergency responders, and AZW was noted for its potential to 
improve traffic safety. The study highlights the positive reception of C-ITS among 
Swedish drivers, emphasizing the importance of these technologies in vehicles. Future 
research should explore the long-term impacts of C-ITS on driver behavior and traffic 
management. 
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1. Introduction 
 
Cooperative Intelligent transport systems (C-ITS) are believed to increase safety and 
decrease carbon emissions. Vehicle-to-vehicle (V2V) and Vehicle-to-Infrastructure 
(V2I) technology are used to support drivers in various driving tasks (Sjöberg, 2019). 
Connected vehicle technology can support drivers and to some extent compensate for 
inexperience in drivers (Olaverri-Monreal and Jizba, 2016). 
 
C-ITS can be broken down into services that through connectivity can assist drivers in 
different ways. For instance, Emergency Vehicle Approaching (EVA) can provide 
drivers with an early warning for emergency vehicles, hence giving the driver more 
time to move over safely. An Accident Zone Warning (AZW) warns drivers of a nearing 
accident site. Similarly, a Road Works Warning (RWW) alerts drivers of upcoming 
construction sites where they are expected to lower their speed. A Traffic Signal 
Information (TSI) system can inform the driver of in how many seconds a traffic signal 
will turn green. A Green Light Optimal Speed Advisory (GLOSA) guides the driver by 
suggesting an appropriate speed to maintain to avoid coming to a complete stop when 
approaching a traffic signal.  
 
Specific C-ITS services have previously been shown to improve driver behavior. EVA 
has been shown to promote driver’s move-over behavior (Lenné et al., 2008; Lidestam 
et al., 2020; Payre & Diels, 2020; Savolainen et al., 2010; Weibull et al., 2023)  An 
accident zone warning can make drivers take a different route and avoid driving into 
the accident site (Weibull et al., 2024). RWWs make drivers reduce their speed, brake 
more smoothly, and become more aware of the surrounding traffic (Rämä & Innamaa, 
2020). Intelligent Traffic Lights can reduce the total delay time of drivers (Vilarinho et 
al., 2017).  
 
Drivers’ attitudes toward connected vehicle technology in general have been 
previously studied. In one survey study, the drivers reported that they valued safety-
related information the highest (Zhou et al., 2022). For instance, information about 
surrounding hazards. In Hassn et al. (2018), the quality of the provided information 
and of the system was ranked as most important.  
 
The C-ITS services are becoming increasingly common in new cars. However, before 
full-scale deployment, it is important to explore how drivers perceive the usefulness 
and value of different C-ITS services. Acceptance of connected vehicles has been 
studied, but to the authors’ knowledge, no survey study comparing different C-ITS 
services has been performed. The purpose of this study is to compare how Swedish 
drivers rate the benefits and value of five different C-ITS services.  
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2. Method  
An online survey with Swedish drivers was conducted. The survey was advertised 
nationally in Sweden via the social media platforms Instagram and Facebook. The 
participants needed to be at least 18 years old and have a driver’s license. 
 
2.1 Participants  
 
A total of 1710 drivers responded to the survey. A majority (77%) of the respondents 
were men, 22% were women, and 1% were undisclosed. Most of the drivers reported 
that they drove every day (71%), about a quarter drove once or a few times per week 
(24%), and a minority stated that they drove a few times per month or less (4%).  
 
2.2 Procedure  
 
The respondents were asked to rate five different C-ITS services, namely, Emergency 
Vehicle Approaching (EVA) (Figure 1), Accident Zone Warning (AZW) (Figure 2), 
Road Works Warning (RWW) (Figure 3), TSI (Traffic Signal Information) (Figure 4), 
and Green Light Optimal Speed Advisory (GLOSA) (Figure 5). The services were 
presented to each participant in a randomized order.  
 

 
Figure 1 – The design shown for EVA in the survey (In English: Warning Emergency Vehicle, Make 
way) 
 



 
 
 

 

 
 
 

EUROPEAN TRANSPORT CONFERENCE 
18 – 20 SEPTEMBER 2024 

 
 

 

 
 

4 
 

 
Figure 2 – The design for AZW in the survey (In English: Warning Traffic Accident, Drive with 
caution) 
 

 
Figure 3 – The design for RWW in the survey (In English: Warning Road Work, Drive with caution) 
 

 
Figure 4 - The design used for GLOSA in the survey. Retrieved from Youtube, 2023.   
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Figure 5 – The design used for GLOSA in the survey. Retrieved from Youtube, 2023.  
 
 

There were nine statements for each of the services. The responses to each statement 
were indicated on a slider (101 steps: 0–100) by to what degree they agreed with the 
statements (0: I do not agree at all — 100: I totally agree). The statements were as 
follows: (1) I would follow the instruction. (2) It would be very dangerous not to follow 
the instruction. (3) My fellow road users would be very annoyed if I did not follow the 
instruction. (4) It would be very difficult to follow the instruction. (5) This type of 
instruction would improve traffic safety very much. (6) This type of instruction would 
be of great benefit to myself as a driver. (7) This type of instruction would be of great 
benefit to traffic in general. (8) This type of instruction would be of great benefit to the 
environment and energy consumption. (9) This type of instruction would be of great 
benefit to the emergency responders/construction workers. The ninth statement was 
only asked for EVA, AZW, and RWW. Each statement was analyzed through 
repeated-measures ANOVA. Unless stated otherwise, the mean ratings differed 
significantly from each other (p < .05).  
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3. Results  
 

Each statement from the survey is presented separately in the results section.  
 
1. I would follow the instruction.  

EVA (M = 96.3, SD = 13.8), AZW (M = 94.1, SD = 15.7) and RWW (M = 90.7, SD = 

19.4) were rated highest; TSI (M = 62.8, SD = 32.6 and GLOSA (M = 83.2, SD = 28.2) 

were the lowest rated services.  

 

2. It would be very dangerous not to follow the instructions.  

 
AZW (M = 79.8, SD = 26.8), RWW (M = 74.6, SD = 28.4) and EVA (M = 69.5, SD = 

31.4) had the highest ratings; GLOSA (M = 31.4, SD = 30.9) and TSI (M = 36.2, SD = 

31.2) had the lowest.  

 

3. My fellow road users would be very annoyed if I did not follow the instructions. 

 
 GLOSA (M = 65.3, SD = 34.3) and EVA (M = 64.9, SD = 32.6) had the highest ratings 

– and were not significantly different. The other services received lower ratings: AZW 

(M = 55.5, SD = 30.6), RWW (M = 47.8, SD = 29.1), and TSI (M = 38.1, SD = 29.0).  

 

4. It would be very difficult to follow the instructions.  

 
EVA (M = 13.5, SD = 19.5), AZW (M = 14.6, SD = 19.7), RWW (M = 15.8, SD = 20.3) 

and GLOSA (M = 17.3, SD = 23.5) received low ratings, indicating that it would be 

easy to follow the instructions. TSI received substantially higher ratings (M = 36.0, SD 

= 31.9).  

 

5. This type of instruction would improve traffic safety very much.  

 
AZW (M = 82.5, SD = 25.3) was rated as the most safety-improving, followed by EVA 

(M = 78.6, SD = 28.3) and RWW (M = 78.3, SD = 27.4) which were not significantly 

different. The lowest rated were GLOSA (M = 43.7, SD = 33.4) and TSI (M = 50.6, SD 

= 33.5).   

 

6. This type of instruction would be of great benefit to me as a driver.  
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AZW (M = 76.3, SD = 29.4) received the highest scores. EVA (M = 70.3, SD = 33.3) 

and RWW (M = 69.7, SD = 31.7) were not significantly different from each other. 

GLOSA (M = 62.6, SD = 35.4) and TSI (M = 60.2, SD = 33.9) got lower ratings.  

 

7. This type of instruction would be of great benefit to road users in general.  

 
EVA (M = 82.3, SD = 26.4), AZW (M = 80.2, SD = 26.3) and RWW (M = 75.0, SD = 

28.9) received the highest ratings. GLOSA (M = 65.1, SD = 33.6) and TSI (M = 64.4, 

SD = 33.1) were not significantly different.  

 

8. This type of instruction would be of great benefit to the environment and energy 

consumption. 

 
TSI received the highest ratings (M = 59.6, SD = 35.0) followed by GLOSA (M = 48.3, 

SD = 35.1), RWW (M = 42.5, SD = 32.8), AZW (M = 40.8, SD = 32.8) and EVA (M = 

34.5, SD = 31.5).  

 
9. This type of instruction would be of great benefit to the emergency responders/ 

construction workers 

EVA was the service believed to bring most benefit (M = 92.4, SD = 18.6). AZW (M = 

90.1, SD = 20.9) and RWW (M = 88.5, SD = 23.6) also received high ratings.  

 
4. Discussion  
 
The results of the present study show that Swedish drivers are overall positive towards 
five different C-ITS services. Previous studies on EVA, AZW, and RWW have 
indicated that the services would have a positive impact on driver behavior. This study 
further expands the knowledge of the attitudes towards the services from a larger 
sample of drivers than the previous simulator studies where driver behavior was 
explored.  
 
TSI was the service believed to bring the most benefit to the environment. It is unclear 
why TSI was rated higher than GLOSA even though the two services have a similar 
purpose. Furthermore, it is worth noting the difference in the rating of GLOSA and TSI 
were when the drivers were asked if surrounding road users would be annoyed if they 
did not follow the instruction. The respondents thought that it would be more likely to 
annoy other road users if they did not follow the GLOSA instruction, compared to the 
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TSI instruction. Furthermore, TSI was rated as more difficult to follow compared to 
GLOSA. GLOSA might therefore be a better format to present information about traffic 
signals to drivers, compared to a time-based TSI system.  
 
EVA, AZW, and RWW were quite equally rated. The drivers were more or less equally 
likely to follow the instructions and believed that the services would contribute to traffic 
safety. The drivers did not believe that it would be difficult to follow the instructions of 
either service. They did report that the services would bring benefit to emergency 
responders/construction workers. AZW was the warning service that was rated as the 
most dangerous not to follow and would bring most benefit to themselves as drivers. 
EVA, compared to AZW and RWW, was believed to bring the least benefit to the 
environment. Probably because AZW and RWW, unlike EVA, are more likely to result 
in a reduction in speed. Among the warning services, EVA was believed to make 
surrounding road users most annoyed. Perhaps because the drivers viewed it as more 
important to move over for emergency vehicles and the life-or-death difference it could 
make for the e.g. patient. Among the safety warning services, RWW was believed to 
bring the least benefit to road users in general. The explanation might be that the AZW 
and EVA are viewed as more safety critical. 
 
5. Conclusion  
 
The results indicate that drivers are positive towards all five C-ITS services. EVA was 
rated to bring the greatest benefit to road users in general and to be the easiest 
instruction most likely to be followed. AZW was rated to be the service that would 
improve road safety the most and bring the greatest benefit to drivers. Furthermore, 
AZW was rated as the most dangerous instruction not to follow. Not following a GLOSA 
instruction was rated to irritate other road users the most. Finally, TSI was rated to 
bring the greatest environmental benefit. 
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